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D I A L S



M A I N  D I A L S  P R O G R A M S

• dials.import 

• dials.find_spots - see Richard’s talk 

• dials.index - see Richard’s talk 

• dials.refine_bravais_settings - see Richard’s talk 

• dials.refine - see David’s talk 

• dials.integrate - see James’s talk 

• dials.export_mtz 

• (POINTLESS/AIMLESS)



P R I N C I P L E  U S E R  I N T E R FA C E



U S E F U L  F O R  A U T O M AT I O N

• Well defined step by step analysis process 

• Cleanly defined command-line interface 

• Comprehensive range of capabilities 

• Python-compatible data files for results etc. 

• Robust, tested



L E S S  U S E F U L  F O R  A U T O M AT I O N

• Step by step analysis process => lots of work to 
integrate 

• Does not include “intelligent decision making” 

• Does not (really) include scaling 

• Does not consider data sets with > 1 sweep

B U T  W E  H AV E  X I A 2  F O R  T H I S



I N C O R P O R AT I N G  D I A L S  I N T O  X I A 2

DialsIntegrater = dials.integrate + dials.export_mtz

DialsIndexer = dials.import + dials.index +  
dials.refine_bravais_settings

DialsRefiner = dials.refine

Then scale with POINTLESS / AIMLESS







N O  I N P U T,  U S E F U L  R E S U LT



T R E AT M E N T  O F  W E A K  D ATA



X D S

• High multiplicity (60-fold) 
weak data 

• Data much lower intensity 
than recommended! 

• I/sig(I) looks OK 

• E^4 looks nasty



D I A L S

• I/sig(I) etc. look good 

• E^4 looks good also to 
outer shells 

• => estimates of <Ihkl> 
closer to Wilson 
distribution 

• For high multiplicity data, 
error estimates critical



XDS

DIALS



N O T  J U S T  M X …



D I A M O N D  I 1 9  E H 2



C H E M I C A L  
C R Y S TA L L O G R A P H Y

• “Small molecule” 
crystallography 

• Highly absorbing samples 

• High energy data 
collection => DQE 
important 

• More complex 
experimental geometry







U S E F U L  R E S U LT S



N O T  J U S T  F L AT  
D E T E C T O R S



N O N - P L A N A R  
D E T E C T O R S

• Long wavelength beamline 
I23 @ Diamond Light 
Source 

• Custom P12M 

• Not yet supported in xia2 

• Excellent data seen - 
experiment in vacuum 

• Support simple via dxtbx



D ATA

• Very low background (in 
vacuum) 

• Very sharp spots despite lack 
of beam focussing at the time 

• Data collection at 9 keV 

• Two theta to around 75º 
hence design of detector 

• Currently single axis 
goniometer



D ATA  AT  L O W  R E S O L U T I O N



R E S U LT S

• Processed using 
“standard” script 

• Scaled with AIMLESS 
again using standard 
commands 

• Phased with shelxc/d/e - 
gives excellent maps



N O T  J U S T  D ATA  
P R O C E S S I N G



D I A L S  T O O L B O X



F U L L  T O O L B O X



U S E R  F E E D B A C K  -  G R I D  S C A N S



M U LT I P L I C I T Y  
V I E W E R



M I S S I N G  R E F L E C T I O N S



I M A G E  V I E W E R  -  R A W



I M A G E  V I E W E R  -  S P O T



S TAT U S

• DIALS now used routinely for automated data processing 
via xia2 

• xia2 is the “friendly” DIALS user interface for synchrotron 
data, and is bundled with DIALS 

• DIALS spot finding now back end of per-image analysis 
used for grid scans & during data collection 

• Tools developed using DIALS framework for image 
inspection, strategy evaluation on I19, multi-crystal analysis 
via BLEND,  …



A C K N O W L E D G E M E N T S

• Gwyndaf Evans, David Waterman, James Parkhurst, 
Luis Fuentes-Montero, Richard Gildea, Markus Gerstel, 
Alun Ashton 

• Andrew Leslie, Harry Powell, Phil Evans, Garib 
Murshudov 

• Nick Sauter, Aaron Brewster, Nat Echols, Ian Rees, 
Nigel Moriarty, Ralf Grosse-Kunstleve, …  

• Software users & Diamond scientists
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